This paper uses social network theory and hazard analysis to evaluate the role of legal precedents in the diffusion of three important exceptions to the employment-at-will rule in American employment law over the period from 1978-99. It attempts to determine which legal precedents were most important in the diffusion process and whether economic or political variables influenced courts' adoption decisions. The results are surprising and quite striking. It appears that precedents by other courts within the same federal circuit district were the most influential in the diffusion process, even though the precedents were on matters of state law rather than federal law and the decisions were usually made by state courts rather than federal courts. Moreover, one of the exceptions -the "implied contract" exception -appeared to influence the adoption of the others, even though the others did not appear to influence the adoption of the implied contract exception. Finally, economic and political variables did not appear to be important in the diffusion process, even though the new employment laws may have had important economic consequences. JEL Classification Numbers: K12, K31, K40
INTRODUCTION
Wrongful-discharge laws have recently been the subject of vigorous debate. Most of the debate has focused on the economic consequences of three recent exceptions to the employment-at-will rule. In an early study, Dertouzos and Karoly [1992] found that states' adoption of wrongful discharge laws led to as much as a three percent reduction in aggregate employment. In a subsequent study, however, Miles [2000] found that wrongful discharge laws had no statistically significant effects on employment. Most recently, Autor et al. [2004] have sought to reconcile the two studies. They find that the employment effects of wrongful discharge laws lie somewhere in between those found by Dertouzos and Karoly [1992] and Miles [2000] .
In contrast to these previous studies, this paper focuses on the diffusion of the new employment laws across the states. It attempts to determine which precedents were most important in the diffusion process and whether economic or political variables influenced courts' adoption decisions. The results are surprising and quite striking. It appears that precedents by other courts within the same federal circuit district were the most influential in the diffusion process, even though the precedents were on matters of state law rather than federal law and the decisions were usually made by state courts rather than federal courts. Moreover, one of the exceptions -the "implied contract" exception -appeared to influence the adoption of the others, even though the others did not appear to influence the adoption of the implied contract exception. Finally, economic and political variables did not appear to be important in the diffusion process, even though the new employment laws may have had important economic consequences. sales, or because she was discharged just before her pension was about to vest [Miles 2000; Autor et al. 2004] .
The Diffusion Process
This study attempts to assess how and why the three exceptions to the employment-at-will diffused across most of the American states. A number of previous studies in the social sciences and law have also examined the diffusion of new laws across the states. Some of these have focused on the diffusion of new state legislation [Fishback and Kantor 1983; Mooney 2001; Mahoney 2003 ], while others have examined the diffusion of new legal precedents [Canon and Baum 1981; Caldeira 1985; Sisk et al.1998 ], but only two have directly addressed the employment-at-will rule. In one study, Morriss [1994] examined the diffusion of the employment-at-will rule during the late nineteenth century, and in another Krueger [1991] examined the diffusion of unjustdismissal legislation proposals across the states. No one has yet examined the diffusion of the exceptions to the employment-at-will rule across the states. 5 In an early study Walker [1969] framed the research problem as a sociological phenomenon and drew insights from the sociological literature on the diffusion of innovations [for an overview, see Rogers 1995] . 6 Many of the subsequent studies have 5 Walsh [1997] used wrongful-discharge cases to study the role of legal citations in court opinions. He found evidence that legal citations in wrongful discharge cases reflected both meaningful inter-court influences and courts' legitimizations of their decisions. His study did not, however, attempt to explain the diffusion of the wrongful-discharge laws.
6 Becker and Murphy [2000] have shown how this sociological approach can be used in conjunction with conventional economic analysis. See also Van den Bulte and Lilien [1999; 2001] . also adopted this approach [Canon and Baum 1981; Caldeira 1985; Mooney 2001; Boehmke and Witmer 2004] . Indeed, there is a natural sense in which new legislation and new legal precedents are merely innovations like any others, and legislatures' or courts' decisions to adopt them bear an analogy to the decisions that other actors make about whether to adopt new production techniques, professional practices, or modes of behavior. This study therefore also draws on that approach. From this perspective, the American legal system is a social network and the decisions of a court in any one state depend to some extent on the relative influence or persuasiveness of precedents by courts in other states. The relative influence of precedents by other courts depends on the relationship between the two courts in the social network. Decisions by courts within the same reference group (a subgroup that relate more closely to one another than to others outside the group) will be more persuasive than decisions by courts that are not within the reference group.
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Of course, the American legal system is somewhat more complicated than that, and so precedents operate on at least three levels. Cases must first of all "bubble up" to the courts before the courts can have a chance to hold on any new legal questions they raise. In the American legal system parties are responsible for asserting their private legal rights and so a precedent by a court in another state adopting an exception to the employment-at-will rule could encourage discharged employees to seek a remedy for 7 This study does not attempt to account for the judicial reasoning behind courts' adoption decisions.
Indeed, a study of that nature would require a much richer data set. Sisk et al. [1998] , for instance, were able to exploit exhaustive data on three hundred federal district judges' decisions on the constitutionality of the federal criminal Sentencing Guidelines in the 1980s to draw inferences about the judges' reasoning.
Such data sets are extremely rare.
wrongful discharge based on the same exception. They would normally then take their case to an attorney. At this second stage in the process, court precedents adopting an exception to employment-at-will in other states might encourage the discharged employee's attorney(s) to accept the case and use the exception as the basis for a wrongful discharge complaint. At that point, the question of whether the exception applies in the discharged employee's state would come before a court and the court would be required to make a decision one way or another.
The social structure of the legal system could be important at all three stages in the process. First of all, a discharged employee may be more likely to feel she has grounds for a lawsuit against her employer if she hears about a successful wrongful discharge case from another jurisdiction, and she may be more likely to hear about such a case if it is from a neighboring state or a state within the same region of the country than if it is from some distant and dissimilar state. Secondly, any attorney to whom she initially takes her grievances may be more inclined to take the case in reliance on a precedent if he feels it will be a persuasive one that will allow his client's complaint to survive summary judgment. An attorney might feel that a precedent from a court within the same federal circuit district or the same geographical region will be more persuasive than others. Finally, the court that hears the case may actually be more persuaded by some precedents than others; courts may be more strongly influenced by precedents within the same federal circuit district or the same geographical region of the country or by courts in states that belong to some other reference group, whatever that might be.
One of the difficulties in using social network theory to study the diffusion of legal precedents is in identifying the relevant reference groups. What criteria determine 8 whether another court's precedent will be persuasive? Previous studies of legal citations in courts' opinions suggest that the persuasiveness of a precedent may depend on criteria such as membership in the same legal reporting district, geographical proximity, and regional culture [Canon and Baum 1981; Caldeira 1985] . Other studies suggest that the federal circuits are an important reference group for federal judges and that federal judges frequently attend the meetings of the state bar associations within their circuit districts [Carp 1972; Stidham and Carp 1988] . This suggests that the federal circuit districts may also define an important reference group for attorneys and state judges.
This study therefore identified four reference groups and tested and compared the influence of precedents by other courts within these groups in the diffusion of the new employment doctrines. The four reference groups were 1) neighboring states, 2) states within the same federal circuit district, 3) states within the same West reporting region, and 4) states within the same census region. The objective in the first place was to determine whether precedents within any of these reference groups were at all persuasive on their own, and in the second place to distinguish whether precedents in any one of the reference groups were generally any more influential than precedents in the others.
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Of course, each of the three exceptions to the employment-at-will rule is legally distinct from the others. Nonetheless, the adoption of one of the exceptions by the courts within a state may have influenced their decision whether to adopt one of the other exceptions. For instance, a court's decision to adopt the implied contract exception may have subsequently influenced that court or another court within that state to have adopted the public policy exception. Alternatively, a court's decision to adopt the good faith exception may have subsequently influenced it or another court within that state to have adopted the implied contract exception. Therefore, this study also attempts to determine whether prior adoptions of other exceptions influenced the diffusion of each of the employment doctrines.
Economic and political factors may also have been important. Indeed, the prior studies on the economic effects of the wrongful discharge laws suggest that courts may have been influenced by labor market conditions as well as the legal precedents [Dertouzos and Karoly 1992; Miles 2000; Autor et al. 2004] . And there is always the possibility that the courts are influenced by larger political and ideological trends and so this study also attempts to account for political factors [Morriss 1994 ]. Finally, the likelihood of wrongful discharge cases bubbling up to the courts probably depended in part on the sheer size of the labor markets and the absolute number of employment terminations. This study therefore also attempts to account for this scale effect.
THE DATA
The Employment Doctrines
The dates on which each of the exceptions to the employment-at-will rule were adopted as the law in any state were obtained from the study by Autor et al. (2002) . These dates were used to create the following binary variables for each of the states' courts equally, these influences would not affect the results of this study.
employment doctrines:
IMPLIEDCONTRACT is equal to zero in each state in each year in which the implied contract exception had not been adopted and one in each state in each year in which the implied contract exception had been adopted;
PUBLICPOLICY is equal to zero in each state in each year in which the public policy exception had not been adopted and one in each state in each year in which the public policy exception had been adopted; and GOODFAITH is equal to zero in each state in each year in which the good faith exception had not been adopted and one in each state in each year in which the good faith exception had been adopted.
Since the Autor et al. (2002) NUMIMPLIEDNEIGH is equal to the number of neighboring (contiguous) states that had adopted the implied contract doctrine in each year;
PUBLICNEIGH is equal to the proportion of neighboring (contiguous) states that had adopted the public policy doctrine in each year;
NUMPUBLICNEIGH is equal to the number of neighboring (contiguous) states that had adopted the public policy doctrine in each year;
GOODNEIGH is equal to the proportion of neighboring (contiguous) states that had adopted the good faith doctrine in each year;
NUMGOODNEIGH is equal to the number of neighboring (contiguous) states that had adopted the good faith doctrine in each year.
Similar variables were defined for precedents within the same federal circuit districts, the same West reporting regions, 13 and the same census regions. 14 These were named IMPLIEDCIR, NUMIMPLIEDCIR, PUBLICCIR, NUMPUBLICCIR, GOODCIR, and NUMGOODCIR, for the federal circuit effects, IMPLIEDWEST, NUMIMPLIEDWEST, PUBLICWEST, NUMPUBLICWEST, GOODWEST, and NUMGOODWEST for the West reporting region effects, and IMPLIEDCEN, NUMIMPLIEDCEN, PUBLICCEN, NUMPUBLICCEN, GOODCEN, and NUMGOODCEN for the census region effects.
Summary statistics for each of the contagion variables are presented in Tables 2 12 Alaska and Hawaii are assumed to have no neighbors; therefore IMPLIEDNEIGH, PUBLICNEIGH, and and 3. The means of the contagion variables for the implied contract and public policy doctrines are significantly greater than those for the good faith doctrine because the former were so much more widely adopted than the latter. With the exception of the contagion variables defined for the good faith doctrine, the values ranged from zero to one. In Table 2 a zero means that none of the states in the reference group had adopted the doctrine; a one means that all of the states in the reference group had adopted the doctrine. Since these are not binary variables the standard deviations are a little more meaningful. It is interesting to note that the standard deviations for the good faith contagion variables are proportionately larger (relative to their means) than those for the implied contract and public policy contagion variables.
It is often the case that a state belongs to two or more of the reference groups for another state. For instance, Oregon is a neighbor of California, as well as a member of the same federal circuit district, and the same West reporting region, and even the same census region. A precedent in Oregon, therefore, could influence courts in California through Oregon's membership in any or all of these reference groups. It is not surprising, therefore, that the contagion variables defined for each of the employment doctrines generally exhibit a high degree of correlation. Indeed, the correlation coefficients for the implied contract contagion variables are all over 0.7. The correlation coefficients for the public policy contagion variables are a little smaller. The correlation coefficients for the good faith contagion variables are the smallest: they range from 0.4388 to almost 0.7.
One would naturally expect that these large correlations should make it difficult to distinguish between the effects of precedents within the various reference groups. This made some of the results particularly striking.
Economic Variables
Most of the research on the employment doctrines has focused on their economic effects. Since these doctrines should all, in theory at least, increase the costs to employers from wrongfully discharging employees, they might also inhibit employers from hiring workers in the first place. Thus, Dertouzos and Karoly (1992) This paper uses hazard methods to investigate which legal precedents and other variables influenced the diffusion of the three exceptions to the employment-at-will rule across the states. There are two basic approaches to hazard analysis: one assumes that the data are generated in continuous time and the other assumes they are generated at discrete intervals. This paper uses both, employing the Cox regression model for the former and the logistic regression model for the latter. The Cox regression model assumes that the likelihood a new employment doctrine is adopted in any state in any year -the "hazard" rate --can be expressed as the product of some baseline hazard rate and a function of the explanatory variables. The explanatory variables thus affect the likelihood of adoption only by shifting the baseline hazard rate. [Kiefer 1988 ]. The advantage of this method is that the coefficients of the explanatory variables can be estimated without estimating the baseline hazard rate. It is in this respect a semi-parametric method, and it usually provides estimates that are more robust than fully parametric methods [Kiefer 1988 ].
Although social scientific data are usually generated continuously, they are usually recorded at discrete intervals (e.g. monthly or annually). Discrete-time hazard methods estimate the hazard rate using some binary dependent variable estimation procedure. The complementary log-log specification provides estimates that are the discrete time analog of the Cox model [Allison 1982; Jenkins 1995] , but the logistic model is the one most commonly employed. In most applications the logistic model provides estimates that are very similar to the complementary log-log model [Jenkins 1995 ], but it does offer some distinct advantages. One is that it always constrains the probably of an event (here the probability that a state court adopts an employment doctrine) to lie between zero and one [Allison 1982] . Another general advantage of discrete-time methods is that they permit the coefficients of the explanatory variables to be estimated without imposing any restrictions on the baseline hazard rate, even the restriction that it is merely constant [Kennedy 2003 ]. If binary variables for each time interval are included in the regressions then each time interval can contribute to the intercept of the model separately. This is tantamount to allowing the baseline hazard rate to vary across each interval.
The basic strategy was to try to identify robust empirical results. Thus, many regressions were run to determine whether the results were robust to the way in which the contagion variables were defined (as a proportion or an absolute number), whether continuous-or discrete-time methods were employed, and which explanatory variables
were included in the model. Not all of the results are presented in this paper, but none of the results that have been omitted contradict any of the conclusions.
RESULTS
The Implied Contract Exception Table 4 reports results from Cox regressions in which IMPLIEDCONTRACT was 19 One result that we do not report that may be of some interest is that there did not appear to be any "southern effect" in the diffusion of the exceptions to the employment-at-will rule. Autor et al. [2004] noted that there was a negative correlation between the southern region and the adoption of the wrongfuldischarge doctrines, and so a binary variable for the southern states was included in some of the There did appear to be a social network effect in the diffusion of the exceptions to the employment-at-will rule and it was one that appeared to operate most strongly through the federal circuit districts. 20 All of the Cox regressions in this study were done using the exact partial likelihood method to break ties in the survival times. The proportional hazard assumptions appeared to be satisfied in all estimations.
In so far as the implied contract exception was concerned, this result was independent of which explanatory variables were included in the regressions, the way the contagion variables were defined, and whether continuous-or discrete-time estimation methods were used. The remainder of the columns in Table 4 Table 10 presents results from logistic regressions. 22 As these indicate, the dominance of the federal circuit districts does not depend on whether continuous-or discrete-time estimation methods are used either.
It is interesting to note that neither PUBLICPOLICY nor GOODFAITH were statistically significant in any of the estimations. In fact, the coefficient of GOODFAITH was actually negative in some cases. This indicates that a prior decision by a state court 22 In addition to the variables shown, binary variables for each year were also included in the regressions.
This allowed estimation without assuming a constant baseline hazard rate.
to adopt the public policy exception or the good faith exception did not increase the likelihood that the state's courts would subsequently adopt the implied contract exception. This is consistent with the view that the implied contract exception was the broadest of the three exceptions. Column 2 reports results from a Cox regression in which PUBLICCIR was included as an explanatory variable. PUBLICCIR captures the effects of decisions by other courts within the same federal circuit district to adopt the public policy exception as state law. Its coefficient is negative; thus decisions by other courts within the same federal circuit district to adopt the public policy exception had no influence on the diffusion of the implied contract exception either.
23
It is also interesting to note that none of LABORFORCE, UNEMRATE, or UNIONMEM had a positive and statistically significant effect in any of the estimations.
Indeed, this was true when they were tested both individually and collectively. The results in Table 4 indicate that none of them are statistically significant individually.
Likelihood ratio tests also reject the hypotheses that all three or any two of them were statistically significant. While the implied contract doctrine may have had consequences for labor markets, therefore, labor market conditions and the size of the labor market did not have a statistically significant effect on the diffusion of the implied contract doctrine across the states.
Finally, it is interesting to note that REDSTATE is positive and statistically significant in all of the estimations. Given the way that REDSTATE was defined, this suggests that state courts were more likely to adopt the implied contract exception if the state had voted for the Republican candidate in the previous presidential election. While one might have expected a state's political orientation to influence the evolution of its employment laws, it is difficult to understand why a Republican orientation, and presumably a more conservative, pro-market political leaning, should have increased the likelihood that state employment law would have deviated from the employment-at-will rule. Indeed, this may have been coincidental. Many state courts adopted the implied contract exception during the early to middle 1980's. This was, of course, right in the middle of the Reagan presidency, and it coincided with Reagan's second term electoral sweep. All of the estimations were therefore done without REDSTATE, and all of the other results were robust regardless of whether REDSTATE was included.
The Public Policy Exception Columns 3 through 12 report the results of Cox regressions in which each of the public policy contagion variables was included first independently and then with IMPLIEDCIR. All of the other explanatory variables in column l were also included.
None of PUBLICNEIGH, PUBLICCIR, PUBLICWEST, or PUBLICCEN were positive and statistically significant on their own. When IMPLIEDCIR was added as an explanatory variable against each of the public policy contagion variables independently it was in each case both positive and statistically significant (although in two cases only 25 As the previous results suggest, IMPLIEDCONTRACT seems to depend on IMPLIEDCIR. Thus, the coefficients of both IMPLIEDCONTRACT and IMPLIEDCIR may have been biased downwards because of the positive correlation between them. It is possible that the statistical significance of IMPLIEDCIR in some of the regressions may simply reflect this correlation. That seems unlikely, however, because IMPLIEDCIR appears to dominate IMPLIEDCONTRACT. Thus, it appears to have an independent effect.
Of course, IMPLIEDCONTRACT may also have an important and independent effect even though it appears to be dominated.
at the 90% level of confidence). This result was quite robust to the way in which the contagion variables were defined and whether continuous or discrete-time methods were employed in the estimations. Table 8 reports the results from similar Cox regressions in which numerical contagion variables were used instead of proportional ones. As these indicate, the coefficient of NUMIMPLIEDCIR was positive and statistically significant at the 95% level in all estimations except the one in which NUMPUBLICCIR was also included. In fact, in these estimations the coefficient of NUMPUBLICCIR was positive and statistically significant at the 95% level of confidence when it was included along with all of the other public policy contagion variables and when it was included along with only NUMIMPLIEDCIR. Table 11 reports the results from logistic regressions in which the proportional contagion variables were used as explanatory variables.
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In these regressions, the coefficient of PUBLICCIR was positive and statistically significant when included along with all the other public policy contagion variables, but insignificant when included with IMPLIEDCIR. The coefficient of IMPLIEDCIR was positive and statistically significant in all of the estimations except the one in which all of the public policy contagion variables were also included (and even it that case it was very close to being significant at the 90% level of confidence).
It is interesting that the coefficients of both IMPLIEDCONTRACT and GOODFAITH were positive and statistically significant in some of the regressions with PUBLICPOLICY as the dependent variable. This was true, to varying degrees, regardless of whether the proportional or numerical contagion variables were used, and whether continuous-or discrete-time methods were employed for the estimations. None of REDSTATE, LABORFORCE, UNEMRATE, or UNIONMEM were statistically significant either individually or collectively in any of the regressions.
It is more difficult to generalize about the results for PUBLICPOLICY, but they seem to suggest that the federal circuit districts were also important in the diffusion of the public policy exception. In this case, however, precedents by other courts in the same federal circuit district that adopted the implied contract exception appeared to be more important than precedents that adopted the public policy exception. This is again consistent with the view that the implied contract doctrine was the broadest of the three exceptions. The results also suggest that prior adoptions of either the implied contract exception or the good faith exception by courts in the same jurisdiction may have increased the likelihood that the public policy exception would be adopted. Finally, the results suggest that labor market conditions played little or no role in the diffusion of the public policy doctrine.
The Good Faith Exception Overall, the results for GOODFAITH are very similar to those for PUBLICPOLICY. They continue to suggest that social network effects operated most strongly through the federal circuit districts and that precedents adopting the implied contract exception were quite persuasive, especially if the court happened to be in the same federal circuit district. Prior decisions in the same jurisdiction to adopt the implied contract exception and especially the public policy exception may also have had some influence. Labor market conditions did not appear to be important.
CONCLUSION
This paper uses social network theory and hazard analysis to evaluate the role of legal precedents in the diffusion of the exceptions to the employment-at-will rule in American employment law over the period from 1978-99. It also evaluates the role of economic and political factors. Three robust results stand out 1) precedents by courts within the same federal circuit district tended to be the most influential, 2) precedents by other courts within the same federal circuit district adopting the implied contract exception seemed to influence the adoption of the other exceptions to employment-a-will, but precedents by other courts within the same federal circuit district adopting the other exceptions did not appear to influence the adoption of the implied contract exception, and
3) labor market conditions had no statistically significant effects on the diffusion of any of the exceptions.
The federal circuit effect was surprising -all the more so because it arose in the diffusion of new state laws rather than the diffusion of a new precedent on a question of federal law and from the decisions of state courts rather than federal courts. It may suggest that the federal circuit districts play an important role in initiating new lawsuits, or it may suggest that precedents by other courts within the same federal circuit district are particularly persuasive. Regardless, it implies that the administrative structure of the federal courts may have an important influence on the evolution of state law. Further research will be necessary to determine whether this effect was unique to the diffusion of the exceptions to the employment-at-will rule or whether it is a more pervasive phenomenon in the diffusion of new laws. 
